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Disruption to the endocrine systems of wild fauna by anthropogenic compounds (endocrine 
disruption) has received significant scientific attention over the past 50 years. Compounds 
with reported reproductive effects (e.g., natural and synthetic estrogens, organochlorine 
pesticides) have received particular attention due to their potential population level effects. 
Endocrine disruptors which bind to the aryl hydrocarbon receptor (AhR) (e.g., polycyclic 
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), polychlorinated 
dibenzo-p-dioxins (PCDDs)) are being increasingly studied. The toxic action of these 
compounds can be directly (by endogenous metabolisation to mutagenic products) or 
indirectly (causing carcinogenesis) mediated by the AhR. The presence of these compounds 
in the environment is cause for ecological concern. The manufacture and/or release of many 
endocrine disruptors (particularly chlorinated aromatic compounds) have been restricted in 
many countries but, due to their long half-lives, significant concentrations are still present 
in the environment.  
 
Sydney Olympic Park (SOP) is constructed on remediated land. Prior to remediation there 
were significant concentrations of persistent organic pollutants (POPs) (PCBs, PCDDs, 
organochlorine pesticides) on the site. The remediation effort in the lead-up to the Sydney 
Olympic Games in 2000 involved the excavation and treatment of large volumes of POP-
contaminated soil and sediment, and storage of treated and translocated wastes in 
containment mounds on the site. A number of wetlands was created during the restoration 
process and the area is now habitat for native and migratory fauna. It is also an area of high 
recreational and educational amenity. 
 
This research investigates the presence of endocrine disrupting chemicals (EDCs) in SOP in 
the post-remediation context. The studies in this research project investigate different lines 
of evidence from the concentrations of these chemicals, to in vitro bioassays, to an in vivo 
 xix
biomarker of exposure, to population and community level assessment of the presence and 
effects of POPs in the wetlands within the Park. The results of these individual studies form 
the basis of a weight-of-evidence semi-quantitative ranking of the wetlands within a 
gradient of contamination at reference sites.  
 
There was no evidence in the water of the wetlands in SOP to support the presence of 
EDCs with affinity for estrogen receptor (ER) (17-estradiol equivalency (E2eq) quantified 
by an estrogen receptor radioligand binding assay). In the sediments of the wetlands there 
was quantifiable E2eq but there was no effect of this potential estrogenicity on the 
reproductive morphology of the male mosquitofish, Gambusia holbrooki. Chemical 
analysis showed measurable concentrations of PAHs (272 – 14461 ng/g dry weight), 
DDT (4 – 98 ng/g) and PCBs (5 – 47 ng/g) within the sediments of most of the wetlands 
in SOP and an in vitro bioassay (H4IIE) indicated the presence of compounds able to bind 
to the AhR in all sediment samples (0.016 – 7.06 ng/g). Both the chemical and in vitro 
bioassay data for sites within SOP were within the range measured for urban impacted sites 
throughout Sydney. A biomarker of exposure to POPs (CYP1A induction) was measured in 
fish (mosquitofish) populations inhabiting the wetlands of SOP and was found to be 
significantly increased above basal level (2308 pmol res/min/mg protein) at one study site 
(Boundary Ck) (4327 pmol res/min/mg protein). When compared to reference sites around 
Sydney these were within the range measured at urban reference sites (1211 – 7579 pmol 
res/min/mg protein).  
 
Benthic macroinvertebrate communities were relatively depauperate in most wetlands and 
had low taxon richness. While it was not possible to assign the cause of these effects to the 
presence of organic pollutants, multivariate analysis of the data suggests a correlation 
between depauperate communities and increasing sediment concentrations of 2,3,7,8-
tetrachlorodibenzo-p-dioxin equivalency (TCDDeq), DDT and Total Organic Carbon. It 
was not possible to prove that differences between the life-history traits of mosquitofish 
inhabiting the study sites were due to POP-contamination. Differences are likely to be due 
to complex interactions of biotic and abiotic factors.   
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A weight-of-evidence approach synthesising these lines of evidence was developed to 
semi-quantitatively assess the ecological risk associated with the presence of POPs in SOP. 
A ranking of the sites revealed that the study sites within SOP fell between the pristine site 
(Upper Colo) and the heavily POP impacted reference site (Homebush Bay). It was 
concluded that there appears to be little or no legacy impact of the pre-remediation 
contamination levels at SOP. The remediation program has, therefore, been successful in 
returning SOP wetlands to within the chemical and biological bounds expected in an urban 
impacted wetland. Measured contamination in the created wetlands in SOP suggests current 
inputs from the catchment. It is recommended that these findings form the basis of ongoing 
monitoring, particularly of the most POP-affected wetlands, as identified by the weight-of-
evidence assessment (Boundary Ck and Lake Belvedere). Further, it is recommended that 
current sources of POPs in the urbanised catchments upstream of these sites be investigated 
and these contamination pathways restricted or closed. 
